
(51) IPC Code: G11C29/00 

(11) Publication No.: P1999-01241 1 (43) Publication Date: 25 February 1999 

(21) Application No.: 10-1997-035785 (22) Application Date: 29 July 1997 

(71) Applicant: 

Samsung Electronics Co., Ltd. 

416 Maetan 3-dong, Paldal-gu, Suwon-city, Kyunggi-do, Korea 

(72) Inventor: 

KWAK, JIN SEOK 

(54) Title ot the Invention: 

Semiconductor Memory Device Having Simple Merged Data Test Circuits 

Abstract: 

Provided is a semiconductor memory device including a plurality of groups of local 
input/output lines, a plurality of groups of global input/output lines, a plurality of memory 
blocks, and a plurality of merged data test circuits. The plurality of groups of local 
input/output lines are composed of a plurality of local input/output lines and parallel to one 
another. The plurality of groups of global input/output lines cross the plurality of groups of 
local input/output lines, and are composed of a plurality of global input/output lines and 
parallel to one another. The plurality of memory blocks are airanged among the plurality of 
groups of local input/output lines and electrically comiected to the local input/output lines, 
and store data. Switches are located in predetennined positions where the plurality of 
groups of local mput/output lines cross the plurality of groups of global iiiput/output lines and 
electrically connect the local input/output lines and the global input/output lines in response 
to an activated memory enable signal when the memory blocks are activated. The merged 
data test circuits connect input ports to the global input/output lines electrically connected to 
twc^ coiTesponding memory blocks of the plurality of the memory blocks. Thus, when the 
memory blocks are all nomial, each of the merged data test circuits outputs data T. 
However, when any one of the memory blocks is defective, the merged data test circuit 
electrically connected to the defective memory block outputs data '0'. 
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Q<^?H2J QIOIEI EII^E :?H|^F^ QilSEI Sxll^f ^HAI&Q. ^^71 a4^7H°J 

eh2! ^4=?H^ Bh2JM^ 7^^^D1/^S bHl^hH. C|-4:?H^ 

:?^5FDi Ais sts^^Tii HHgmol, u^i^^ (hiea ^^M^ ^^:?! mi A^ol Ami 

CHI HH^^m ^•■^l EfOjeOil 2:?!^^^ 2^5101 CilOIEIM 7^i§^Fa> i^^jxll^ ^^71 

eh°i :immi\ ^'?\ gj#q Bh^i Rtm^ Aigwi ?i7:i5Hi^^:?i dhhei 

M^MOI ^StF^' UH ^E|^£!^ DiieEl m^t.\ >ii2:CHl §&3^01 ^•■^l EhO'llh 

^ E^°tii 3:^1^^^ ^l^^E)1. ^^ ciioiEi eii^m ^i^m^ ek-^h^ wisei m^i 
fflieEi g CHhi s^uE^E ^ifoi3 ^ipei oiihei ^^tni si^i^^s 21^' 

miOlEi Eili^iM ±1^^ -O'l aqt^EI•. 

E 1^ geH^ ^^E1 DIIHEI UIOIEI tJi>i EhSIM ^ DUSEI M^tSJ BHxIE. 

E 2^ £ ICHI £Aia miSEI g^°J E1I::!^E§|.:7| o|^h ^^i- C| 0| El (Merged DQ) Eil^M Sl^ 

£ 3^ B ^-SSJ d^^^3!^^ ^AlOfltHI [QS OflSEI H0IE1 t*1^ E^ojl S WISEI 

^ HHxIE. 

E 4^ E 3CHi EAI^i DilSEI ^^2J L\\^m.t\7\ LI 01 Ei (Merged DQ) EII^M tl^ 

E 5^ E 3CHI EAia !rE(Nl)M ^x-fl^^^ EAlE^ ES . 

E 62 E 3011 EA|£j b:E(N2)e ^%^^2,^ EAI*^ ES . 

E 7^ E 3011 EAI^i hiE(Nll)M ^Sl^:^^ EAItj" E3 . 

E 8g ^\?\ E 3CHI EAI&! kE(N12)M ^Sil^^^ EAItl E3 . 

^30i ^aftr Jl^ ^ J ^Cf^ ^Sfyf^ 

B ^'SS ^^Ex^l [HIE El S^xlCHI 5>t.i- ^^.lEi^Ai, ^tfj ^t.*- CilOIEI Ei|:i:MCHI ^^t.^ -"rlCHEK 

moiEi fcH:^ ^\9imm mnk\ oiisei s^TJ'2J wihei i cHaioiiHi moiEi:?i- ^^ej:1i qhsei 



o.^c^ ^^oQf gj^q EhoiOl S^Q. OiiaEI ^ oieiioi^^ti ^qti^ miOIEI^ 

aeii i^^^ Bh^.'^^ a^'^tm, ^[^im mtui ehe 

5 S&^Sa. '<^'y\ S^S ^'a^ 21-2.11 M^llAI S^^EI^ UI0IE11 ^i-^(iierge)^H31 ^^71 011221 ^ Oi 

E 1^ gdl^ 9.^Ej^l ffll22l SXI^ LIIOIE-j hil:^ Ef^'^ SI 011221 M^l^ UHxIEOIQ. E ili 
0^3, ^^E1 01IS21 ^^XKIOI)^ m LHXI Xiie DIISEI ^^1(111-118), LHXI ?:ill8^^ 
2feiM(121~138) S LHXI X-1116 2^211(141 156)M 7H|^CK 

LHXi «i8 oiiaa M^i(ni--ii8)s o^in^ misEi ^ oiaioii(i75)2f (:h4^:'H5j aim 

?JE2Fe! E2mit«#(171)g ^^SCK 011221 1 Diai0ll(l75)2|- AiM ?JE2h2i 

E2mibfll(l71)^ t\U2\ IH122I LHMAi Rtm^M HHxI&Q. :^^7I AiM ?JE2|-oi E2mibH 
1(171) ?!5 ^^71 2f£iM(l41~ 156)01 HHISD. 

011221 e^l(in~118)^ ^'7\ M] LHAI ^ill8 2FOil( 121 ~ 138)011 

ii\ m\ Sfll8 2^^M(12]-'I38)S 2|2| ^^71 li\ LHAI :i;iM6 g^^ gj^q 

2^eJM(141~ 195)011 SSSCK 

2 2^ ^^71 2 IQII 2Aia 011221 ^^1(111^118)2] 7l3# U^^m?] L1IOIE1(Merged 
OQ) m^m^ ^I^EOIQ. E 21 ^tl mOlEi E1I:^::E 

tl^#(2n, 221, 231,241,251. 261. 271, 281)^ li] LHAI ;;il8 

EHEM(219, 229,239.249.259. 269. 279,289)^ 7Hlt.^D. :^''7| ^t/ EilOIEi EK^M i|^(211)£j ^^E^^ 
All LHAI 7;il4 EJ^^ 2f°Jt(Ml~144)CHI gi^CK 4^71 ^t.^ LilOlEI Eil^M i|S(221)^ ^'^i 

:^1I3 LHAl WI6 2F°!M(143'- 145)011 ^I^KIK ^^71 ^t.^ aiOlEi t1±M 11^(231 )2J 

S^E^^ ?:il5 LHA! ^118 2^011(145-- 148)011 3^=JQ. ^^•■71 LiOlEi Eilr^r^ 

21^(241)^ Sqe^ ;qi7LHA| ^110 ^'^q 2feil( 147-^150)011 ^l&QK ^'71 E1I0IE1 Eil 

t|^(251)2J £jqE^^ J1I9 LHAI ^112 2h°il( 149-- 152)011 ^^'■71 ^t.' CilOl 

El Eil^M tI^(281)2J ^^E^^ Jlill LHT^I M]A 2^211(151 154)(HI SISQ. ^'■71 ^ 

EilOIEI Ejj^E as(271)2J ^'^e^ 11113 LH^^I ^116 El^^ E^o] 1(153-- 156)011 Sl^lQ. 

^'■71 mOlEi Ell^^ ^1^(281)^ SqE^^ A-fl15 S »I16 2h°il(156J57)]lf ?;il1 S 

^112 21-011(141.142)011 Sg&Q. 

^^71 M\ LHAI ;x«8 Mi.^ aiOIEI E1l>iM tl^l(21 1 -218)^ Zj-Zf hiOh 71IOIE(N0R 6ate)(213), 

^^U2j oHc 7i|0|E(ANO eate)(215) ^ oFU2] 5^0h 71IOI^(0R 6ate)(217)S ^^^^iqi-. 

;.-||l 011221 ^^(111)1 E^^M^^7I ^I^HAi^ SIAI. 7;ill 01221 M^(111)2J D1I22I ^ CH^li 01 M( 175)011 
'Q' E^ 'I'l 7I^£M:K E^^' Jill 01122] ^^(111)21 01221 ^ 0191011(175)011 'O OI AISEIOiS^Q 
3, 4^71 kOl- 71101 E (213)^ 'r# t^^Hl 4^71 ?HE ?10IM(215)^ 'Q-l ^^IHIK 3^ 2}t\0\ 

71 :io^ >iioiE(2i7)~ ri ^q?>D. ^^^71 :ioi- >iioiM(2i7)7h Ti ^qoh^ '^i^7i ;j;iii 011221 

E^^ ^!-71 7^11 01221 M^(lll)^ 01(221 ^ LHaiUlK 1 75) S ^¥7f M^F0|2^2 ^^=^71 Xli 1 LHAI Xil4 
2fE'M(141-^ 144)1 Ut4 II"^^^ L1IU1E1 g TOIQ. 11215?, ^^^7i hirih 

>1I01E(:'13)'^ 'O-QI tin ^^71 ^HE >1|0IM (215)2J ZIEH^ "O'OI SEK imM 4^71 S: 

Oh 7101^(217)2] 0 01 ^"D. ^LOh :HIOIM(217)7f TJ 1 ^^5^3 ^^^71 A1i 1 011221 

;^1I2 LHAl 011221 ^^^(112^118)^ EHJ^^eF^ M^^^ 4^71 XIII 011221 e^dlDHF M^o^D. 

■^^7! LIIOIEI Eil^^ t|^l(211,221,231.24I,251.261,271.281)2J 41 ^^rirAl^iQhS , 4^71 ^^2^^ 
011221 S'tI(101)2J 37|7h 2^ ^1^22 47F S^D. 

[[f2hAi B ^-SOI OI^HAh^F^ 71^^ Hh^^l^ 011221 M^ll EII^M^h^ ^tJ" E1I0IE1 E1lri;M tlSg 

^ ^ ^^Eii mi 221 ^^aii xii^ef^ai siQ. 

^^71 71^^ imm 01^7! ?mK31 B ^'3^, a4-7H21 EhEi Uglllh Q47H21 S 

^q 2hEi 3113h a4^7H2J 01122) qr [:^::;=7H2J ::^^|tlll ^m\^ ^^2^^l 011221 i>^xll Xil 

^^"'l 1:F4^^H2J 2hE" 3M1^ ^4^^H24 2hE»l^ ^SuhDI A1^ gtSoh?]! HH^ 

■^^-^l Qh^^H^J 2^2." Zie^^ 2hEi in7:htHl ^4^7H2J 

EpEL'i^ 7^.f!oFD] Ai^ %mm wmiu. 

U^WdX 01I22I M^l^ 4^"^l ^¥ ^'^^ 2fe] AKH AKHtHi HN'i^^fH ^;=^7I 2hEi 

IWI 271^2^ 3^E|D1 LilOIElP A^§r^^EF. 

±:^i:^iie L'^q 2f^i D^i-Hf '^t^ 2fEi niiui mti^f^ 

Ajgrni ^jxi^m 4^-^l 011221 ^^101 ^4-^±^iz' (in '^eimei^ 011221 tk-'i.^} d^iCHi e^^^Kn -;y7i ^ 

^ 2hEilI!f 4^71 2HZ.il# 37|3^E^ '3^^- 



imm o\^7\ ^\om ^ w'^e ^£*^ o^'>^2] a-oi Dgpnh u^iw^ 

^ sj^^ BfOi zimh Q4^:?H^ 01ISEI ^mm2\ cf^^^^h^j ^^(xim s q^^tw^ ^ti m\t\ eii^m 

^^"'i Q4^^H^ EF2J ngf^ 4.^:?! Ef°i nEini- in^^i^m ^^7H2j 

a?}mi[ 37l^£S SloFCM aiOIEig 73§*^C^. 

iI^SHJ ?|x|oHl [HI2EI gs=oi on ^EIHtl^ (HISEI ^^tf tl^{}\\ g&ehQI 

st^ EhejinF 4^:71 gsg gg^ e^smi ^yms.^ sittcK 

QilSEI ^^101 g^^S' UH ^^^^^ ^i,^ (H0IE1 Elli^M ^1^1^ ^q^f-H. ^^:?| DflS 

El g^i § oih muR[^ girois 4^71 Mg^ei msei m^wi ^^i^^o^ ^^ei QHQiy 

4^71 s «»-^(}]| x^xlEj H7|7|-^^tlD1 ii-rl^^Q. 

E 3° s ^-goj y^gsj*^ ^'AjDIKHI SfEM IHISEI S-»2| L10IE1 Hf^ EheiM g OilSEI M^l 
2J dHxI^OID. ^ 31 S^^^h^, s ^-^oj u^a}3|e| ^AlWilHI C^E eiExl (HiaEI &xlC301)^ Sll LH 
X^\Q miaEI M^l(3n~318). ^vUl LHAI A-AIS EI-oi1(321-^338) si ^fll LHAI ?i1ll6 3^ 

^ gJ^^ Ef&l(341 ^358)1 :?blt.^Q. 

4^71 E^olM(32I--338)? nEi^ uHg^icK oi-u^j Bfoi ^ 

E^ojM^ OIlgjCH, XII ^' M2 EF^iM (321 .322)01 §^L^2^ 3g 

t ^^om, H13 ^» MA 2^B^ E^°il(323. 324)01 t[U2^ 3^1 trf^^KIK 

E^o)^ (34 1^356)^ 3^^^ HH^^'Q. t^hU^ E^21 ^^h^ 

Si ^ £ja^ Efeil^ 7SSD. WISCH, Wll LHAI XU ^¥ EhSLil(341~3J4)0l 

eoej ngl X"I5 S? ^il8 E|-°1M (345-- 348)01 C» S^U^J nmS ^^VU, 

7311 LHAI MS OilHEl ^^1(311-- 318)^ ^^^^ Qh^^H^l OilSEI ^ 01^011(375)3^ Q4^^H^ AiM 
^JEEfe." EEhO|ti11(371)^ ^g^iQ}-. Ah:7| DilSEI 1 OldlOll (375)2^ AiH ^4HE|-£L" 
EefO|bHl(371)^ t[L[^ WISEI LHWI/d Jn7:F!rh3/i HHxI&Q. ^71 AiM ?-jEEF2i EEWIbH 
1(371) ^^71 ^'^^ EI-ELl 1(341-^358)0! AIU^hCK 

.^11 D1ISE1 M^(311)IIF M2 DiiaEI ^^(312)^ Z,'^ Till LHAI Ji|4 ^'^^ ^F^l 

ii:341~344)(HI 271^^^^ 3^£IOi 1 a' .12 (HIS El M^l (311.312)1)11 Aig-EICHSi^ EilOIEi^h 

?3I1 LHAI Jdl4 El-ej 1(341 --344)^ ^liT^Q. 

M3 ^' X1I4 OifSEI ^^^(313.314)^ ^^?\ m LHAI ^118 Eh°jM (345- 348) CHI 2171 

3^£|01 ^^7| 7;i!3 S ;j;il4 (HISEI ^^1(3I3,314)0II A1&E|0IS(^ CIIOIEl^h 4^71 MS LHAI ;;ii8 
Efoi^(345^348)^ 2^'£ILK 

4^71 XII5 ^ XII6 QIISEI «^1(3I5,31&)^ 4^71 M2 LHAI M\2 g^g gjg^ Eh^i 1(349- 352 )«! 271 
Tio^ 31&!0i 4^71 ;qi5 a 1116 01I2E1 ^^1(315,316)011 A|&E|012iS E-II0IE17F -^7! A||9 LHAI 
A1I12 EfSIl (349^-352)^ SI^^'D. 

4^71 fl|7 a MB WISE! M^l(317.318)^ 4»-7| «|I3 LHAI WI16 g^S £JS^ Ej-SI 1(353 ^ 356)011 S 
7|5jo^ 3g£l01 4^71 M3 a ;qi4 Oil2EI MSM(317,318)0il ;^S£IOI2i~ L^GIE^7^ 4^71 flll3 LHAI 
«|16 ggg EFO!M(353~ 356)e SSSD. 

4^71 M\ ^ 712 ^¥ a^^^ Eheil(32K322)^ b:E(Nl)M g^lAJ 4^71 XIII S «2 E^ 
21 1(341. 342 )(HI ^i7|51o^ SSSCF. 

4^71 7313 5! X-II4 ^¥ EhSJ 1(323, 324)^ b:El(N2.Nl 1)1 g^HAI 4+71 Xill LHAI X1I4 ggg S 

EhSll (341 344)011 S7|51£^ 31^D. 

MS S! Xiie E^oil (325. 3^:)^ hiEl(N3.N12}l ^MM 4^"^l 7:il3LHA| MS S 

EhSI 1(343-- 346)011 371^^^ 

•.'=^71 X1I7 m MB ^¥ SE^I E^ej 1(327. 333)^ lrEl(N4.N13)l g^H i^^7l XIIB LHAI XilS g^^ S 
Ef°l 1(345 -348)rH| 27l^£S Sl^'CK 

.•^^71 MS ^' XillO eH=:il(329,3::ii)^ icEl (N5.N14)1 #^HA1 4^71 Xdl7 LHAI 7:1110 g^^ 

•^a^ Ef'E:.il(347-35iJ)i}il 27|'3:|£l^ E^l&Q. 

=^71 Xllll 5! Xlil2 Efejl(33!.33Z)^ h:El(NF..N15)l M 4^71 Til q LHAI 11112 g^^ 

Ef^!i 1(349- 352, )I.HI 2 7l^:^£^ 3^^D. 

■='71 Xjii::; Ijii4 ^^q 2^^11(331,3/0^ h:El(N7. Nihil mWM 4^7! J:ll 11 LHAI X1I14 g? 




^ 2JB^ efe_il(351~354)(HI 21:^!^^^ 33^ICK 

XII 15 ^ "^B^ EfOil(335.336)^ h:El(N8,N17)M ItHAI ^Ml HH LHXI XI1 14 

^ £J^^ Bl-oil (351 -354)011 ^l&Q. 

^^71 M\7 31 XI18 Efoi 1(337, 338)^ h:E(N18)m ^^HAi ^^:^| X1M5 31 XII 16 

^-^ 1 1(355 --336)011 2171 ^S^'Q. 

'J^t} urn ^OL [HS^I^ ^^M^ Ai^ ^^^^ ^'g^ B^^KH ^l^'Q. ^, 

Xill QIIHEI ^€(311)2^ 7312 [H2EI M^(312)? Xil 1 LHAI Xil4 ^'^q ^°il(341 -344)011 

2i7!5^og X3I3 DilS^ ^^(313)21- X|4 IHISBI ^^(314)^ XI15 LHX;| X1I8 

^ 1(345-- 318)(HI 271^^^ 3^5ID1, X1I5 DUSBi M^(515)2^ X1(6 QlieEl g^(316)^ 

X1I7 LHAI XI 10 ^SBi E^°l 1(347-- 350)011 ^71^2.^ 3^^112, XI7 QlieEl M^(317)]I^ X1I8 Oil 

SEI g§(3l8)^ liW 1}\X\ WS ggq EfS! 1(35 1 ^356)011 S^I^ES SSSQ. 

hiEl(Nl^N8,N11^N18)S ±m\^ ^^^'Ql-. 

E 4^ E 3011 EAI^l EHISEI M^l(3n<-318)2J 7\^m l]\:^^t\7\ LIOjEI Ellr^M 5l 

^12J ti^EOIQK E 4e g-io^9. ^tl QIOIEI Elri;^ S|Sg(4l 1 ,421 ,431 .441)^ ^e^BlCHI 
M\ LHXI XI4 i«EM(419,429.439.449)M ^blt-^Ch 

^'?\ mOlEi E1I±M 51^(411)^ Sqe^ XIM LHAI ha B^ejl(341-^344)01l 
EK 4^71 ^1.^ E1I0IE1 5|^(421)ej S^e^ X1I5 LHAj X1I8 E^o]M(345~348)01l 3 

g^iLK ^ti m\Ei Eil^M tl^(431)°J a^B^ AI9 LHAI X3I12 

Ef2]l(349~3B2)Dil SgSEK ^71 E||0|E1 Qj^^M 35(441)^ SqE^S X113 LHAj «M6 gSg 
E^^l 1(353-- 356)M Sl^lQ. 

^^71 EllOlEi EK:::^^ 11^1(411,421, 431, 441)S 6H-|-2| iOh 7i|0|M(413), 5^U2J ?HE 71101 
E(415) ^ 2:0h >iOIM(417)^ ^^^O, 

All oiiaEi g^(3iiji ^mM^ xiii oieEi g^(3ii)^ ihisei m oiaioiM(i75)oi 

'0* Tl 7IS-'4h:K All 01ISE1 gs(3n)2J HSEI S! 0131011(175)011 'O'OI 7^i>^EI012iEh 
3, ^••7! hiOh 71101^(413)^ Tl a^^HI ^^71 ?|0(M(415)^ *G1 3^ 3^^01 

71 5^0f 71IO|E(417)^ Tg gqS^Q. ^71 9.0[ 71IO|^(417)7h Tl m^t[^ M) DiiaEI 

^^71 XIM 011EEI ^^(311)^ 01IEEI ^ 01B1IOI1(175) g ^¥7|- MifOlEI-2 ^^71 X1M LHAj X||4 

2.'gq E^o] 1(341-^314)1 ^^1 QioiEl g TOIEK nii^. 4^71 hiOF 

.>1I0IM(413)^ '0 01 an ^^71 >1IOI^(415)^ aCH^ *0'OI [QEU1 ^'■71 ^ 

0^ ?10!^(417)^ "O'OI ^Q. t^^■?| ^Oh ?^|0|E(417)7^ 'O'l ^7I Xill DlieEl 
^^(311)^ ^imiEK 

.'^.^-'l X1I2LHA! X1I8 D1!SE| M^l (312-^318)1 Eil:::^^^^^ ^^^^ 4f7l HI1 OilEEl ^^(311)1 E1l^£ 
S^Mih g^^E^ ^Sl 4S^^h7l^ ^HEK 

E 5^ .^^71 E 3LHI EAI^ h:E(m)l ^ill^^S EAI^l- E30ID. E 51 S^Z^i5f3, XIII 
eMEl."(:32n?> XIII 1^^ EFOi(341) MOI01I X-fl 1 r^?|7:|(5H)7h 31&III, X-112 ^0^^ 

Eh'ELi(32:')Il^ XI12 EFe](342) AfOIOil .■X1I2 r^?1 X| (521 )7^ ^51^'EK 

X1I1 il?l:^l(5n)^ ^^71 Xm EfOi(321)(}1l X:lll 2)^0! 3^£1JI Xi|] 1^^ 

q E}-OK34l)CH[ X112 2^01 31EIDI Xlll XilOj t}^(P\)m >1I0|M ^q^l^^l-^ NMOS ^?HA|::^Ei^ 
^EK [[^E^A1 i^^7| X1I1 XilOl >i!2(P1)7h ^El ^mi(high)S e£}EIM(act i ve)£l3 X11 1 ^^1x1(511)^ 
^H^(tum-on)tlIl 4^71 XIII XlOi ^^±(9))^^ ^El ^^(low)S 3^a^( inact Ive)tl3 ^^71 X1I1 ^?| 
^1(511)^ QSlE(turn-off )&D. 

^^"^1 X1I2 ^?|A1(521)^ ^^71 X1I2 EF°i (322)011 All! 21^0! 3^EIII ^=^71 X1I2 1^^ 

q Eh3(342)01l X1I2 2^01 3^E|D1 ^*-7| XH 1 X1101 d^(Pl)l >tlO|M aq^^o^^ NMOS ^^xiri^EI^ 
^^^lEF. m^[ki ^^71 Xlll X1I01 <y2(Pl)7^ ^EI ^-JIEIMEIS ^^7| Xil2 r^?|7d(521)^ S^EIIl 

^^71 M} XI01 >ii5:(Pl)7h ^El 3^EIHEI3 ^•■71 X-il2 ±?lxl(521)^ S^^SEf. 

4^71 nil XiiOl >ii2:(Pl)^ 4^71 E 3011 EAI^i X1l 1 0|EE| M^(311)0| ^^t^EI3 ^El t[0\^ ^El^ 
El^ >:i»201Q. 

E 6^ 4^71 E 3011 EAI^i h:E(N2)l ^i^^:^^ EAIt.^ E30ID. E 61 s^IJ^ffS, X|3 S^q 
E^eJ (323)111- X1I3 ^'^q EfO'(342) MOI011 X13 >::?|x| (61 1 )7^ 31EIII, 1114 

EFei(324)Ilf Xi!4 15"^ ^'Sq E^3(344) AHDI01I X3I4 ^^x\{S2\)y[ 

4^71 X1I3 r!b?l^l(6in^ 4^71, X1I3 Eh°i(323)0il 7311 2^01 S^EIII ^71 Xil3 

q EF?J(343)01I Xil2 -^1^01 31EID1 4^71 E 5011 EAI^l X1I1 X1101 >il:^(P1)l TUGi^ Ejq^^ul-^ 

MMOS E5H7:|ri-E15 7^5JEK [CFEU1 4^71 X11 1 XHOi ^i3:(Pl )7l- ^El z[0\^ ^E|^EI3 4^71 X1I3 :^^\ 

j|(611)^ SSEin 4^71 AIM X1I01 d5:(P1)7F ^E| !ELi'^E|ME13 4^"?| X:il3 i^^ixl (51 1 )~ ^Sl 

E^Eh. 

•^^71 7114 i:::^l jl(621 1^ ^:^7I X:|!4 ^'^q EF^i (324 Xlll 3^01 2^E|II ^=^:^l Xii4 

q Eh'EL'r344:irHI 7dl2 ^^D\ '^f7I XI1 1 XdlCH d^(P1)l THOIM ^qo^^^^^ f.pjS EEHjj^Ei^ 

7a^EK [QEKA-I ;i^7l Xlll XiiCH ^^(Pn7^ ^El ?rHJl^^EIMEI3 ^=^71 X1I4 ±V|t|(h21i^ 

i>7| 7:111 XilLH iJ5:(Pn7f ^E| ej^EIHEIS ;;^7I Xl!4 i^?|7:l (621 )~ Sil^^LK 

E 7^ :^f7l E ::-!i:HI EAI^" h:E(NU)l -7x11^^^^ EA1^^ E301Q. E 71 &^i£uf3 . X:li:;-i 




oi(324)Il|- ^12 £^2.1(342) AfOIOIl 7;il6 ^^\t\(72\)7[ 

^^71 ^115 r^^|x|(?ll)^ 4^71 X13 ^°i(323)(HI AM S^OI 335115 ^^^i xitl 

^ d^3(34l)(HI ?;il2 2^0! 315101 M2 im tl^(P2)m m\E. Sq^Soh^ NMOS ^JH^I^i^Ei^ 

SD. [[f^FAi :^ii2 7;iic}] t^MP2)y[ ^di 5mi^ ^Ei^tig xas ±^m{i]\)~ eg5iii ^^^i 

:MI2 M0\ {:^±{P2)y[ ^£1 3^E1H5I3 ^^^'l ;^1I5 r^^l j.l(711)^ ^^^^IQ. 

'^n\ m 1^^1x1(721)^ 4>^7| £f3(324)01l 7311 S^OI 315)11 xil2 

^ e^3(342)CNI ^12 2^01 3^5101 ^''71 Ji2 MQ\ dH(P2)e >1I0I^ 2J^^^S^^ NM03 ^^XIilEiS 
imM -^'71 M2 li\0\ d2(P2)7^ ^hOI^ ^-^0^513 ?HI6 ^?|t|(721)^ 925111 
^12 HOI >ii2(P2):?^ ^El 3^^EIM5I3 X-II6 ::i:^|x|(721 )^ 

7JI2 aOl d2[(P2)^ «|2 DliaEI g^(312)OI ^S5h5l3 feEl ^fOIS ^EIM5I^ ^JsOlCh 

E 8^ i 3(H! ^A!^i bcE(N12)# 7x^(^2^ ^Mt} £30tD. m M^m^ , Mb 

^ ^^3(325)I1^ sis B^3(343) AI-OIQII ;^1I7 :^^UI(8npf 315III, <t;1I6 ^¥ gj^^ £f 

3(326)I2h X-il4 g^g BF3(344) AWIQil X1|8 ^^|xl(821)7h ggsiD. 

>i>^7| X1I7 r^iqxl(811)^ ^'7\ m £J^^ Bf3 (325)011 73M 2^01 315III ^7! Xil3 
^ Ef3 (343)0jl ;qi2 2^01 315IW E 7011 M2 M0\ iJs:(P2)l >flO|E ^J^^^^h^ 

NMOS E2H7;|^E^^ ^^^Q. [Q-EUi ^'Jl M2 liO\ ij2(P2):7f feS 61-01^ ?i?EI^5l3 ^'7\ M7 
xl(811)^ e25IIl M2 fllCH d2:(P2PF ^El 3^E|M5I3 M7 :l^?|xl(811)^ 9^ 

^^:7| Xil8 ^^1x1(821)^ 4^71 XI6 2J^^ EF3 (326)011 11 S^OI 315IJ1 ^?\ Xil4 £Jg 
^ E|-3 (344)01i 7;-ll2 2^01 315IDI ^'■^l m MD\ ^^(P2)m NMOS ^sHXIr^Ei^ 

CaEhAI ^'7\ M2 M0\ t^^{P2)7[ ^El °-i]E|H5l3 ^'7\ M8 ±^(t|(821)^ ^^^5111 

M2 flICH ^i2(P2)7h ^El 3^-*lE!^5l3 X118 ^^1x1(821)^ e^^^&Q. 

h:EM(N3~N8.N13'-N18)£J 7g S ^^^^ ^'7\ E 5 LH^ £8011 £A|£! h:El(Nl ,N2.N1 1 ,N12)II^ 

B ^^3^ ^AIOIIOII ?L^g5|Al S.^£D1, 5r^2 SSOl B &S°J Ah^^ LHCHIA1 & gOMlAi 1 

'^^^ AI^M AKHI el^^Qj S"-i|eFEK 

Hh2f ^0! B ^^SOll [Cf23, miSEl e^M(31 1 -318)1 LiI:±E^h^ ^t.^ OIOIEI EII^M 
aSS(41 1,421. 431,441)01 ^^'E^^^E^ miSEI &7:|r301)BJ 3:^17^ ^^5111 ^E7^ gl^si 

D. 

K ^4:7H'=J Ef3M^ ^'^^ohDl Ai^ StSoWl bH^t.^ Q^^.^'HSU ^¥ El- 

3 s ' 

^¥ '^^^ Ef3 aeinh in7^oi-i2 ^4^:?h^ ef3^s ^^oFdi gtSo^>ii hh 

mt} L[^:fw^ Eja^ e^3 hmm; 

^¥ Ef3 n^m Ami Al-OjOII bH^^m ^¥ EF310il 315IC31 

UIGIE11 7i\^^\^ Q4:7H2] DliEEj M^l; S 

&3 nggnh fe^:?] ei^^ Eh3 hmmoi in^h^h^ xigoii diis 

El M^MOI a-^tH (IH «-i1E|M5l~ OIEEI ^^^1- >M3:[HI g^^hOl 4^:^l ^¥ EF3M2F 4^71 

g^t^ 2. M 1 *^01 SICHAL ^^71 ^^7^S^ Bgq EheiMg 27H2J Qgq Eh3§e] 21# 

^g^soh^ ^HExii miEEi 

^^tr 3. M 1 t^Oll S.'.CHA|, ^4^7H^ EF3tg 4:»H2J ^'^q EF3M3 

^SE^tf^ «^EI^ 011 EE! Sxl. 

S^t^ 4. M 1 4>^0I S^OlAl, i^*-7| DIEEI ^^12 QIIEEI ^ OiaiOIMll- AIM ?-IEEF3 EEl-OltHl 
# ^Hlsm, 4^71 AiM ^JEEI-3 EEI-OIBIM 4^71 E^310| dHS5l^ 5S 

S^Ex^l (hi EE! S^xl. 

^^t.^ 5. XII 1 fOI S-'.OIAI. ^^ixll^ ^2,^ ^^71 DIISEI tl±7\ ^El rrfQIS m 

51-r5 NMOS M^^AI::^EiM^ 7Sof^ ^.M m^.^^m^ «^Ei^l WISEI ^^xl . 

^Jl^ 6. ^4^.:'H2J Eh3M^ 74^^f Ai^ i!l"uF>fl HH^t! EI-4?H'^ ^¥ t.'^^ Bf3 

'^^7\ ^¥ Ef3 n^isnnx^^m ^4^^'^^ £jg^ ef31^ ^s^^foi .m_? gt=«^^F?ii hh 
it^ Q4::?H'^ E^3 

-ije^ EMELi JMl AHJI AlOtiHI m*~^t\Jl -^^71 '^0^ Ef31i:HI Z:iPI^2^ 3^5|[H 
LIIDIEil TTrj-L^^r^ LK-^H^ IHIEEI ^^E: 



2^ ^'7\ SSS as?? aeill 2:>|51£S SSSh^ Q^^HSJ s 

y^l iHisEi 1^101 §4^^' [§ =t]- «oiEi Eiii^rM gei^ s^'ShD, 4^:7| mie 

ei M^l S CHh ofUdhE M^^OIS 4f7l MSfoj MS£| M^ll CIIOIEI Eil:i 

S^£t^l DflSEI 

g;?*^ 10. HI 6 VW Siffl/M, 4^71 i^'lxllH 4^:j| ffliSEI d2:7^ ^El [in @ 
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